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Description

[0001] The present invention relates generally to mail
sorting, and more particularly to one-pass carrier se-
quence sorting.
[0002] The present application claims priority to U.S.
Provisional Application Number 60/634,014 filed Decem-
ber 7, 2004 to which reference is directed for further in-
formation.
[0003] WO 03/043750 A1 describes a postal item
transporting apparatus and method. Postal items that
have been constrained by clips can be transported
through a postal system whilst hanging from rails. These
rails may form part of a fully integrated sorting machine
or one or more individual processing modules. Preferably
the postal items are orientated transverse to the transport
direction and are suspended from a guide. An identifier
is associated with each item. The attachment portion for
the postal item may comprise adhesive tape.
[0004] FR-A-2 630 412 describes a process and con-
tainer for automatic manipulation of bundles of flat ob-
jects.
[0005] US-A-803, 968 describes a mail-distributing ap-
paratus embodying mechanisms for receiving letters
from a common source and distributing them to various
predetermined delivery-points, which includes a letter-
conveyor comprising a spring-clamp having jaws be-
tween which the letters are carried, and mechanism to
strip the letters from said jaws.
[0006] Recently, much progress has been made in
dealing with mail sortation problems. Reference is direct-
ed to U.S. Provisional Patent Application Serial No.
60/589,634, filed July 21, 2004 and published as WO
2006/014667 which is a precursor to the present inven-
tion. That previous version used a folder/divider system
for escorting mail through a sortation system. However,
that system had various drawbacks, such as difficulties
with the unload step, and the possibility of jams while
moving the mail pieces out of the folders/dividers. That
previous proposal disclosed a method for sorting a wide
variety of mail piece sizes and weights in a single pass.
The paper handling architecture described therein im-
proved upon previous mail sorters in that during the sort-
ing operation, the mail is contained within folder/dividers,
and the mechanism to transport the mail operates on the
folder/divider, not the mail itself. Nevertheless a folder/di-
vider system is not an optimum method for efficiently sort-
ing mail, and it would be advantageous to use a different
technique that extends the capabilities of Application
60/589,634 (published as WO 2006/014667) while re-
ducing the amount of paper handling required.
[0007] Many posts around the world are seeking to de-
velop a more effective mail merging system that auto-
matically merges all mail streams and sorts them to de-
livery sequence. The system should accomplish this
merging at the step of carrier sequence sorting by merg-
ing all elements of the mail stream (letters, flats, period-
icals, post cards etc) at the final sorting process.

[0008] At present, some of the mail streams arrive at
the postal branch offices pre-sorted, and some do not.
Generally, even when the mail arrives at the branch al-
ready sorted by delivery sequence, postal carriers need
to merge multiple streams of mail (often as many as 10)
from different mail trays - and for this the postal carriers
generally use a manual sorting process. When mail does
not arrive at the branch pre-sorted, the carriers spend
even more time - several hours - sorting the mail into
carrier delivery sequence manually. Often, the carrier on
mechanized routes will complete the mail merging while
sitting at each post box - merging mail from multiple mail
trays on the spot before placing it in the mailbox. This
requires carriers to spend substantial time merging and
sorting the mail before they can start to deliver it, or else
they must complete the merging while they are delivering
the mail, thus making the mail delivery process (the last
mile) quite inefficient. The instant invention corrects that
inefficiency in an automated manner that accommodates
not only normal types of mail, but also mail pieces having
exceptional physical characteristics.
[0009] In 1990, the United States Postal Service
(USPS) issued a Request for Proposal for a carrier se-
quence bar code sorter, type B, a single pass sorter to
arrange mail in carrier delivery sequence. To date, 14
years later, no product has been manufactured and de-
livered to satisfy that need.
[0010] Today, many posts sort a percentage of letters
to delivery sequence at central sorting facilities. Letters
and flats are currently sorted separately on different piec-
es of sorting equipment designed to sort only a limited
range of mail piece types. The sorting is done centrally
because the equipment required to automate this proc-
ess is simply too large to fit in the branches. The cost
would be prohibitive for the USPS to install such equip-
ment in each branch. Furthermore, sorting centrally is
also much more efficient, since the only sorters available
today are multiple pass sorters which may include over
a hundred bins and may require two or more sort se-
quences to get the mail in delivery sequence order. How-
ever, when the carrier delivery sequence sorting is done
centrally and separately on each different category of
mail (letters, flats, and others), and then sent to branch
offices, the carriers must still spend the first two to three
hours of their day merging and sorting flats, periodicals,
brochures, and all the other mail that could not be sorted
to delivery sequence automatically. For many posts, all
the mail is still sorted by the carriers manually into delivery
sequence.
[0011] The sorters available today have significant lim-
itations: they are either huge, expensive pieces of equip-
ment with a very large number of bins, and require sig-
nificant space to operate; or they have a smaller number
of bins, but require multiple passes to operate. This multi-
pass operation is a very labor-intensive process. So, for
example, a sorter with 16 bins, sorting a batch of mail to
600 addresses, will require three passes. That means
the operator must load the mail, operate the sorter, then
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unload the mail from each bin and re-load it into the feeder
three times. While this results in some time savings com-
pared to manual sorting, the value proposition is limited
because of the high labor content. See, for example, US
Patent Application Publication No. 20020139726 entitled
Single Feed One Pass Mixed Mail Sequencer, filed April
2, 2001.
[0012] Unfortunately, even the best available mail sort-
ing systems are prone to failure, especially when dealing
with mail pieces having exceptional physical character-
istics (e.g. due to exceptional bulk, size, or weight). Even
with standard, conventional letters, the best available
sorters can jam and shut down, thereby reducing effi-
ciency.
[0013] Another application for the instant invention is
for sorting incoming mail in enterprises. The manual
method is still the most common method that enterprises
use to sort their incoming mail. This is also very labor
intensive, but the investment required and the size of
available mail sortation equipment is generally prohibi-
tive.
[0014] The postal services around the world have been
investing heavily in automated mail sorting systems over
the past several years. The systems currently planned
or currently being used have several limitations with re-
spect to the invention disclosed herein. Such systems
are designed to sort letters only, or flats only, but not both
in combination. This results in multiple mail streams that
must be manually merged by the carriers, making the
carrier inefficient. Another limitation is that such systems
use conventional, high speed mail handling technology,
in which the mail pieces undergo multiple high acceler-
ations, stops, starts, twists, inversions, deflections, and
other manipulations; which results in undesirable jams
and damage to the mail. A further limitation is that the
existing systems require multiple passes (multiple feed-
ings and multiple unloadings of the sorter bins) in order
to sort mail to the delivery sequence for a carrier route.
This requires a substantial amount of manual labor to
load mail into the feeders and unload the sorters multiple
times, and increases the risk of jams and damage be-
cause of the multiple passes of each mail piece. This
also requires careful sequencing during load, which is a
process prone to human error.
[0015] The address reading and interpretation sys-
tems are far from perfect (and probably will be well into
the future). So, the automated sorting is usually augment-
ed by a video encoding scheme in which images of the
unreadable addresses are captured, transmitted to a re-
mote video encoding site at which a human interprets
the addresses and keys in the interpretation, then sends
this "correct information" back to the sorter where it is
printed in encoded form on the mail. While this encoding
operation is happening, the unreadable mail must be
stored either in a buffer in the sorter transport, or in a bin
for later manual re-loading into the sorter. This system
is complex, expensive, and involves multiple extra steps
- but is necessary because of the limitations of the ad-

dress reading technology.
[0016] Because the sorting equipment tends to be very
large and very expensive, the posts emphasize operating
it at very high speeds, and with very high capacities.
Thus, the automated sorting operations are only installed
in large centralized sorting facilities. The sorted mail is
then shipped to the local destination delivery unit (DDU),
where it is loaded on the vehicles used by the carriers.
Note that a "delivery destination unit" (DDU) is sometimes
called a "delivery office," and therefore a DDU also refers
to a "delivery office" throughout this application. Howev-
er, because the mail is sorted centrally, the carrier must
still spend 2.5 to 3 hours each day manually sorting mail
that arrived at the DDU and mail that could not be sorted
automatically. While on the route, the carrier than merges
the mail sorted automatically with the mail sorted manu-
ally, which makes the carriers even less efficient.
[0017] Because the existing sorting equipment is op-
erated at very high speeds, a large percentage of the
current mail streams cannot be handled reliably with the
existing equipment. An average of about 20% of mail
received at the posts is "non-machinable" with the exist-
ing high speed equipment. Often, hundreds of workers
are employed to manually identify and cull out this mail
for separate handling before the machinable mail is load-
ed into the high speed sorters. The non-machinable mail
requires a significant amount of manual manipulation,
storing, transportation, and sorting. It would be very de-
sirable to reduce the amount of non-machinable mail.
[0018] One of the features of the USPS Intelligent
Mail(R) products and services is the ability to track ordi-
nary mail pieces from ingestion into the post to the final
delivery. Frequently, the planet codes are employed to
enable this process. Planet codes, however, can only be
used to track the mail to the last point where the planet
code was scanned, usually in a sorting operation. Other
special handling items, such as registered mail, can be
scanned by the postal carrier using a hand held scanner
at the point of delivery. This operation takes considerable
time on the part of the carrier, and is not really suitable
to use for tracking all intelligent mail pieces.
[0019] In US provisional application Serial No.
60/589634, filed July 21, 2004, owned by the present
assignee and published as WO 2006/014667, the disclo-
sure addressed the USPS DPP initiative, which proposes
to wrap all the mail for each address into a single bundle
to facilitate delivery. That disclosure proposed the follow-
ing solution: An ink jet printer could print a unique bar
code on each wrapped packet - and the system software
links this code with all of the bar codes, planet codes,
Postnet barcodes, and any other scanned and stored
information on the surface of the mail piece. When the
carrier delivers the entire packet, the carrier scans only
the external barcode at each address - and the software
links this in the system memory with all the pieces in the
packet. So, only one scan is required per delivery point,
regardless of the number of coded mail pieces are bun-
dled in the packet. An interesting alternative is possible
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with the use of RFID tags affixed to the wrapper material
either instead of or in addition to the printing subsystem.
So, during the wrapping process, the RFID tag could be
provided with a unique identifier for each packet, which
would be associated and linked with all the information
(codes, etc) previously scanned on each or the enclosed
mail pieces. This technology will make the carrier even
more efficient at the point of each delivery. Instead of a
separate action to scan a bar code on the wrapper, the
carrier carries an RFID interrogator unit to read the infor-
mation on each RFID tag as the bundle is being delivered,
and provide feedback information to the central database
that all the contents of the bundle were delivered at the
noted time. Additionally, the RFID interrogator unit could
be adapted to include an audio capability so that when
the information is extracted from the wrapper by RFID
interrogation, and if one or more pieces of mail in the
packet requires action on the part of the carrier (example,
get the receiver’s signature), the carrier can be prompted
or alerted audibly by the RFID unit to take the required
action.
[0020] These concepts for tracking the mail enabled
by the information generated during the sorting opera-
tions are dependent on the USPS intent to bundle the
mail for each delivery point into a single packet. Recently,
the USPS has conducted a marketing survey on this con-
cept, and has discovered that the mailers and the mail
receivers do not like it. So, there is a real possibility that
the USPS will abandon the idea of putting the mail into
packets; and therefore, as described in provisional patent
application U.S. Patent Application Serial No.
60/589634, the opportunity to employ the methods pre-
viously disclosed to track the mail all the way to the de-
livery point may be lost.
[0021] According to the present invention, there is pro-
vided a clamp, for accepting at least one mail piece at a
loading station, and for releasably holding the mail piece
while the mail piece is moved to at least one unloading
station via a sorting system, the mail piece having ad-
dress information indicative of a destination address, and
the clamp comprising: flexible jaws for releasably holding
the mail piece and adapted to exert clamping force on
the mail piece; a machine readable identifying means;
and means for engaging with the sorting system; wherein
the identifying means includes clamp information which
uniquely identifies the clamp, wherein the clamp infor-
mation is for use by the sorting system, in combination
with the address information on the mail piece, to enable
sortation of the mail piece held by the clamp, and wherein
at least one of the jaws comprises a jaw catch for enabling
the at least one of the jaws to be caught so as to open
the jaws.
[0022] The accompanying drawings illustrate present-
ly preferred embodiments of the invention, and together
with the general description given above and the detailed
description given below, serve to explain the principles
of the invention. As shown throughout the drawings, like
reference numerals designate like or corresponding

parts. In the drawings:

Figs. 1A-1D are various perspective views of a mail
clamp used in a sorter;
Figs. 2A-2E are perspective views of a sorter in ac-
cordance with an embodiment of the instant inven-
tion, showing a series of steps of the sorter operation;
Fig. 3A is a perspective view of a multi-tier sorter in
accordance with an embodiment of the instant in-
vention;
Fig. 3B is a perspective view of an optimized per-
formance sorter;
Fig. 4 is a perspective view showing the feeding,
reading, centering and clamping operations by the
mail clamp of Figs. 3A-3D;
Fig. 5 is a schematic of the sorter of Figs. 2 showing
mail pieces being sorted by diverting to a second
path in accordance with an embodiment of the
present invention;
Fig. 6A is a perspective view of a mixed mail binless
sortation module in accordance with an embodiment
of the instant invention;
Fig. 6B is a perspective view of a basic sorter con-
figuration;
Fig. 7A is a perspective view of a stacking traying
system used in the sorters of Figs. 2 and 3;
Fig. 7B is a perspective view of an auto-unload fea-
ture of the sorter of Figs. 2;
Fig. 8 is a schematic of the drive elements of an
automated sorter unloading system, showing the au-
to unload sequence;
Fig. 9 is a diagram showing point and click local video
encoding by an operator;
Fig. 10 is another diagram showing point and click
local video encoding by an operator for an apartment
building;
Fig. 11 is a block diagram of a system according to
an embodiment of the present invention; and
Fig. 12 is a flow chart of a method according to an
embodiment of the present invention.

[0023] As described further below, a clamp is used to
capture mail pieces after they are singulated. The clamp
is designed to thereafter be acted upon mechanically, so
that the mail piece is not touched by either the operator
or the sorter equipment. Because all the clamps are sub-
stantially identical in shape and composition, they can
be manipulated by sorting machinery with a high degree
of reliability. This configuration overcomes nearly all the
limitations of existing sorters. The present clamp is ca-
pable of handling the entire diversity of the shapes, sizes
and weights of mail stream with a consistent reliability.
The principle of this proposal is: do not handle the mail,
but instead handle the clamps.
[0024] With respect to the drawbacks described above
for existing mail sorter systems, the present clamp has
a large variety of advantages. The present clamp auto-
matically handles letters, flats, postcards, periodicals,
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odd shaped mail pieces, and even parcels up to a spec-
ified maximum thickness, simultaneously, and inter-
mixed in any order or combination. This clamp allows
orders of magnitude wider material to be handled without
adjustments. This capability significantly enhances effi-
ciency.
[0025] After a mail piece is loaded into the clamp, there
is no more mail handling-only clamp handling. Thus, even
with the full gamut of mail piece types, sizes, weights,
conditions, etc, the present clamp will be dramatically
more reliable (causing fewer jams) than conventional
sorting systems.
[0026] Additionally, the present clamp eliminates the
need to handle non-readable mail separately. All mail is
handled in exactly the same way. Every mail piece is fed,
read, clamped, and moved into the sorter system whether
the address is readable or not. Video encoded data is
appended to the mail piece location electronically. There
is no need to spray on additional information, which saves
the cost of the printing subsystem. And there is no need
to store the mail during the video encoding step. So, using
these clamps is much more compact and less expensive
because printing and temporary storage transports are
not required.
[0027] Additionally, the clamp can be used with a sorter
that is modular, so the sorter can be configured to any
size, capacity, or shape, to fit existing facilities without
modification. A relatively small version of this sorter can
fit in each DDU and complete the final sort for each route
just before the sorted mail is loaded onto the trucks - so
that all the mail that arrives at the DDU can be included
in the one and only sort operation. This makes the carriers
very efficient by eliminating about 2.5 hours or mail sort-
ing each day, and further eliminates time at each address
merging multiple streams of mail manually.
[0028] Not only is it more reliable to handle clamps
rather than mail in a single pass, but it is also more reliable
because the clamps can be handled at slow speeds while
maintaining very high sorting throughput rates. This max-
imizes system up-time with jam-free operation, and sub-
stantially fewer maintenance operations.
[0029] The clamps can handle mail from three or more
different routes simultaneously: one route is handled
where the clamps are loaded, a second route is handled
where the clamps are sorted, and a third route is handled
where the clamps are unloaded. This significantly reduc-
es job time per route. Only the steps of singulating the
mail and transporting it to the clamping station are not
escorted.
[0030] Clamps are retained in the system and re-cir-
culated. Various aspects of the present proposal improve
upon the sorter disclosed in the provisional patent appli-
cation U.S. Patent Application Serial No. 60/589634, filed
July 21, 2004 and published as WO 2006/014667. One
such improvement is loading each mail piece into a
clamp, and handling the clamps rather than the mail piec-
es. Another improvement is recycling empty clamps back
to the feeder.

[0031] Additionally, the present system is designed to
enhance a single pass system that sorts to carrier se-
quence by moving unsorted mail on a first transport, and
moving sorted mail to a second transport in a specific
sequence, using clamps and clamp driving means to con-
vey the mail. Further improvements that are made pos-
sible by the clamp described herein are: feeding the
clamped mail pieces into a queue before starting the sort-
ing step, and also performing three separate operations
(feeding, sorting, and unloading) simultaneously with
three separate batches of mail associated with three sep-
arate routes. The present system handles non-machine
readable mail in exactly the same fashion as machine
readable mail. (Also, eliminates the need to print addi-
tional information on non-readable mail.) Other innova-
tions include a clamp management system in which the
clamps are oriented upside down for loading, right side
up for sorting, then upside down again for unloading; a
clamp management system in which the clamps can be
moved from one drive system to at least one additional
drive system (for sorting); and a clamp management sys-
tem in which clamps can be initially spaced at a distance
from one another, and then subsequently the distance
removed so that the clamps abut one another. The
clamps handle mail that it situates vertically, in an orien-
tation in which the faces of the mail pieces are perpen-
dicular to the direction of motion during sorting opera-
tions, which reduces the system footprint and allows
large quantities of mail to be quickly sorted without need
for high speed.
[0032] The clamp of the present system is for accepting
a mail piece at a loading station, and for releasably hold-
ing the mail piece while the mail piece is moved to an
unloading station via a sorting system. The mail piece
has address information indicative of a destination ad-
dress. The clamp includes jaws for releasably holding
the mail piece, plus a machine readable identifying
means, plus means for engaging with the sorting system.
The clamp’s identifying means includes clamp informa-
tion which uniquely identifies the clamp. The clamp in-
formation is for use by the sorting system, in combination
with the address information on the mail piece, to enable
sortation of the mail piece held by the clamp.
[0033] The following describes a clamp that handles
various types of mail (letters, flats, postcards, periodicals,
odd shaped mail pieces, and even parcels up to a spec-
ified thickness), in a single sorting operation. The clamp
is able to be efficiently sorted into carrier delivery se-
quence in a single pass, and then the sorted mail is au-
tomatically loaded into mail trays, which can be directly
loaded onto the carrier’s mail truck. In this embodiment
of the invention, the mail is touched only once by the
operator and by the sorter. The embodiment described
below is presented by way of example, and thus does
not limit or narrow the claimed invention, but rather ex-
plains in detail one way of implementing the invention,
among others.
[0034] As mentioned, the present proposal provides a
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significant improvement to the sorter disclosed in U.S.
Patent Application Serial No. 60/589634 (published as
WO 2004/014667), by replacing the folder/divider system
for escorting mail with a mail clamping system. Each mail
piece is singulated and transported past an image cap-
ture station, then loaded into a clamp. While the mail
piece is being transported to the clamp loading operation,
optional additional steps could also be performed such
as measuring the dimensions of the mail piece, weighing
it, or printing information on it. After loading, all operations
required for moving, sorting, and unloading the mail piec-
es are performed on the clamp, and not the mail. In fact,
the instant sorter is expected to be capable of handling
the entire range of mail piece types, including post cards,
letters, flats, periodicals, magazines, newspapers, and
even parcels up to a specified thickness - all randomly
intermixed - with world class performance with respect
to shutdown and jam rates. This claim is enabled by the
disclosed architecture, especially the aspect of manipu-
lating the clamps without touching the mail.
[0035] Besides the overall concept for handling mail
using clamps, practical details such as how to get the
mail pieces into the clamp, how to remove the mail from
the clamp, how to propel the clamps, and how to move
the clamps through multiple drive mechanisms for the
various functions to be accomplished are important de-
tails. This following description addresses those various
requirements, as well as providing a clamp that is inex-
pensive to fabricate, and thin enough to keep the overall
footprint of the sorter to a minimum.
[0036] The term "full escort" system is based on the
principle of "the best way to handle mail is to not handle
it." "Full escort" means capturing the mail (having wide
diversity in sizes, shapes, weights, etc) in an escort de-
vice (having uniform and controllable shape), and ma-
nipulate the escort device without having to touch the
mail. Developing reliable and repeatable mechanisms is
achievable when the control systems and all mechanical
parts can be specified by the design engineer. Develop-
ing a reliable system that directly handles the mail itself
is far more difficult because the engineer has no control
over the parameters associated with the mail pieces.
Typically, in current sorters, the range of mail pieces to
be handled has been artificially limited to only a portion
of the mail stream (letters only, for example, or flats only),
and by manually removing mail pieces that are prone to
causing shutdowns in the current sorting equipment, in
order to achieve some level of mail handling reliability.
[0037] To date, no product exists that can successfully
handle the wide diversity of mail piece types at any level
of reliability. That is one of the goals which the present
system can help to achieve.
[0038] A mail clamp capable of grasping and holding
a range of mail piece sizes-from post cards up to a spec-
ified thickness for parcels- in order to escort the mail piec-
es through a "full escort" sorter system is disclosed here-
in. The clamp includes features for supporting the clamp
and mail piece from a set of rails, and for driving the clamp

along paths using lead screws on either side of the clamp
by engaging one of two tabs on either side of the clamp.
The clamp further includes a method for opening the jaws
of the clamp for loading and unloading mail pieces, and
an additional tab feature for engaging a drive to move
the clamps laterally from one drive system to a second
drive system. The clamp drive systems include methods
for advancing the clamps in a linear direction, moving the
clamps laterally for sorting, moving the clamps through
a 180 degree turn in a horizontal plane, a 180 degree
turn in a vertical plane for inverting the clamp, a 180 de-
gree turn through a helical path, and a 180 degree turn
along a path that lifts the clamp from a first level to a
second level. The clamps remain captured by the sorter
drives at all times, and are re-circulated through the sorter
for re-use from one job to the next.
[0039] The clamps enable a full escort sorting system
in which all mechanical interactions are between the
drives and the clamps, and the mail piece itself is not
touched after it is singulated. This will result in unprece-
dented reliability in mail handling without jams or shut-
downs.
[0040] The disclosed clamp has - in this embodiment-
a width of less than 0.2" in order to compress the mail
piece pitch to 0.2", thereby insuring the sorter has a small
footprint.
[0041] The clamp is capable of grasping and exerting
sufficient force to hold mail pieces as small as a single
thickness of paper, and also thick mail piece or parcels
up to a specified maximum thickness. This enables in-
termixing almost the entire mail stream in random order
within the sorter.
[0042] The clamp and associated drive system further
includes the capability to escort the sorted mail pieces
directly into a mail tray so that even the sorter unloading
is fully automated, thereby saving substantial labor nor-
mally associated with postal sorting unloading opera-
tions. Such automated unloading is described below.
[0043] The clamp and associated drive systems are
capable of manipulating the clamp through many differ-
ent paths of the sorter to achieve sorting in a single pass.
The paths include linear segments, curved segments in
horizontal and vertical directions, lateral segments in
which the drive control is passed from one clamp trans-
port to another, and a helical path in which the clamp and
mail piece are vertically inverted. Additionally, drives as-
sociated with opening and closing the clamp to acquire,
and unload mail pieces are included.
[0044] Referring now to FIG. 1A, the details of the
clamp 300 are shown, including a member 310 having a
number of noteworthy features. A T-section 315 is suit-
able for suspending the clamp from a support rail 320. A
hook 325 is suitable for engaging a drive for moving the
clamp laterally. A narrower stem section 330 has two
features 335 suitable for engaging one of two lead screws
340 on either side of the clamp, as shown in FIG. 3B. A
wider planar section 345 is suitable for mounting two flex-
ible clamp jaws 347 and 348.
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[0045] The two flexible jaw elements 347 and 348 have
a number of significant features. A spring steel construc-
tion is capable of flexing a sufficient amount to hold a
parcel of specified thickness (for example, 1" maximum
thickness), and capable of exerting sufficient clamping
force on the parcel to support its weight. A means 350 is
provided to affix the two jaw elements to the support el-
ement 345. Bent tab segments 352 on the end of the
jaws allow pieces as thin as a single sheet of paper 354
to be grasped by the jaws with sufficient force to support
the mail without damaging it. Two tabs 356 on the edges
of each of the jaw elements are suitable for periodically
engaging lead screws 358 located on both sides of the
clamp simultaneously for purposes of opening the clamp
to receive or unload mail pieces 354, as shown in FIGs.
1C and 1D.
[0046] Additionally, as shown in FIG. 1A, each clamp
300 has a unique readable identifier 360 affixed to the
clamp in order to identify the clamp and thereby identify
the mail piece that has been associated with the readable
identifier 360 on the clamp, at various portions of the
sorter path. This unique identifier is shown in Figure 3A
as a bar code. It will be appreciated by those skilled in
the art that many alternate technologies could similarly
be used to provide a unique identifier for each clamp,
including embedded RFID chips or other electronic iden-
tifying means.
[0047] The clamp is propelled though the sorter by a
number of different drive elements. These include the
following. The fixed pitch lead screw 340 shown in FIG.
1B, having a pitch of 0.2". The tabs 335 on the stem of
the clamp engage the lead screw 340 at any appropriate
pitch between clamps (depending on the thickness of the
mailpiece being held by the clamp), to accommodate a
variety of mail piece thicknesses. A timing belt 505 shown
in FIG. 5, with a plurality of hooks 510 affixed thereto for
purposes of engaging a complementary hook 325 above
the t-section 315 of the clamp 300. A solenoid driven lift
segment of the support rails 320 lifts the entire clamp a
small distance which allows it to be engaged by the hooks
510 on the timing belt drive 505. The timing belt drive
moves the clamp laterally when it is desirable to remove
it from a line of random mail pieces and re-engage it with
a second lead screw drive associated with sorted mail
pieces. A pair of support rails 320 for supporting the
clamps through the entire pathway of the sorter, including
for purposes of inverting the mail pieces in a vertical plane
as shown in FIG. 4. In this sorter system, the support rail
paths 320 include horizontal and linear, horizontal and
lateral, curved in a horizontal plane, curved in a vertical
plane, curved in a path that elevates the clamps from one
level to the next, and helical in a path around a lead screw
for purposes of inverting the mail pieces in a vertical
plane, as shown in FIG. 4. A combination of lead screw
segments 410 and coil spring segments 420 drivingly
connected with one another, with equivalent pitches (of
approximately 0.2"), are arranged so as to reduce the
need for precise alignment when driving the clamps from

one sorter module to the next, or to change the clamp
direction of motion from linear to non-linear. As shown in
FIG. 1C, a pair of lead screw segments 358 having var-
iable pitch and variable diameter to engage four tabs 356
on the jaws segments of the clamps for purposes of open-
ing the jaws for either loading or unloading mail pieces
into or out of the clamp. Actuator elements associated
with the lead screws for providing rotational motion 360
as shown in FIG. 1D. Multiple actuator elements 521 as-
sociated with multiple segments of lead screws 522 ca-
pable of acting in concert to selectively advance driving
control of the clamp tab engagement from one segment
to the next is shown in Fig 5. A control system algorithm
capable of working with multiple actuator elements driv-
ing multiple lead screw segments for purposes of remov-
ing empty spaces between mail bearing clamps in the
sorted mail portion of the sorter.
[0048] FIG. 2A illustrates a sorter 100 in which the
clamp can be handled, during an initial sorting stage. All
mail for one mail route is fed (singulated) at a feeder 102,
scanned 104, thickness measured, loaded into clamps
at a loading station 106 and inverted, and then put in a
queue 108 for loading into the sorter. The video encoding
operations (not shown) can be performed while mail is
being fed. Once mail is sorted, the clamps are released,
and empty clamps are returned to the loading station
along a return path 110.
[0049] FIG. 2B illustrates clamps advancing from the
feeder queue 108 to a recirculation path 112, and mail
is sorted into a plurality of sorting stations 114. Subse-
quently, as seen in FIG. 2C, unsorted mail continues to
recirculate along the inner racetrack 112, and more mail
pieces are sorted into the sorting stations 114. After the
trail edge 116 of the unsorted mail passes each sort sta-
tion 114, the sorting system begins compressing (i.e. re-
moving spaces between) the sorted mail 118 and moving
it along the sorted mail path toward the unload/traying
station 120. While this is happening, mail is loaded for
the next mail carrier route into the feeder 102, and the
feeding and clamping operation for this next route is ac-
complished while mail from the first route continues to
be sorted and unloaded. FIG. 2D illustrates the subse-
quent unloading of mail into mail trays 122 at the un-
load/traying station 120. This mail, which was sorted dur-
ing the first recirculation, is rotated up 124, and moved
directly into the tray 125. Filled trays 123 are then sent
on a conveyor belt 126 toward storage or dispatch areas.
Unsorted mail 128 is then transported additional times
around the inner path, and is sorted into the next batch
of addresses on the outer path to the address stations
114, while mail 130 for the next route is being fed, video
encoded, and queued up. Empty clamps 135 continue
to travel along the return path 110. FIG. 2E shows what
happens next. Unsorted mail 128 for the first route makes
its last pass around the inner racetrack 112 and into re-
spective sort stations 114. After the trail edge 116 of the
final piece of first-route unsorted mail passes each sort
station 114, the sorted mail 118 is moved along toward
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the unload/traying station 120. As soon as the last mail
for addresses of the first route is moved out of sorting
stations, the previously queued mail 137 from the second
route is moved into the inner racetrack, and sortation of
that mail for the second route begins even while mail from
the first route continues to be unloaded.
[0050] The clamp described above allows the sorter to
operate with the major functions overlapping in order to
reduce average job time. The queue station after the
feeder enables the feeding for the second route to occur
simultaneously with the sorting of the first route’s mail.
The compression of the sorted mail and advancement
toward the sort station begins as soon as the last of the
unsorted mail moves past the first sorting station - so that
the transporting time to move the mail to the unload sta-
tion occurs simultaneously with the sorting time. And, the
unloading operation for a first batch of addresses occurs
simultaneously with the sorting for the second batch of
addresses. This results in a highly efficient system when
multiple routs of mail need to be sorted.
[0051] The single tier embodiment just described can
be expanded to multiple tiers, in which the operation is
similar to a single tier system, except that central trans-
port moves the pre-sorted mail upward from tier to tier in
a rectangular upward spiral 201. As shown in FIG. 3A,
this multi-tier sorter system 200 is intended to sort all
addresses, on a single carrier route, in a single pass,
although a return line could be added to the central spiral
transport for multiple pass operation. The multiple feed-
ers 202, video encoding systems 203, and queueing sta-
tions 208 shown in FIG. 3A enable the loading function
to be overlapped, so that the next carrier route can be
fed and video-encoded while the first route is being sort-
ed. Each tier of the system has one U-shaped sorted mail
path 218 which advances the sorted mail to unload sta-
tions 120. Once sorted mail is placed in the trays 222,
the trays are transported out of the sorter system on a
helical transport 227, and then on the flat conveyor belt
226. FIG. 3B illustrates an optimized performance sorter
235 similar to that in FIG. 3A, except that there are more
tiers, and several other differences. Full mail trays 237
are transported vertically, instead of in a helical transport
227. The optimized performance sorter 235 has a capac-
ity of 19,300 unsorted pieces on the inner rectangular
spiral path. Mail can be diverted from this inner path to
800 address stations on the outer path, which is also a
rectangular spiral path culminating in a single unloading
station 120. This configuration includes multiple input
feeding systems 202, which allow the mail from individual
routes to be loaded into the sorter in rapid succession,
and each route of mail makes only a single pass through
the sorter in order to be completely sorted to delivery
sequence for up to 800 addresses.
[0052] As mentioned, FIG. 4 illustrates inversion of
mail pieces, as part of the loading process. Before being
placed in a clamp, a mail piece is singulated 425. It is
then scanned, its address is read, and it is measured for
length and thickness, all at the stage 430. Then, the mail

piece is centered 440 in the jaw of the clamp 301. The
jaws close, and the clamp with mail piece are inverted
450 for entry into the rest of the sorting system.
[0053] The empty clamps 300 are transported to the
loading point by the lead screws 410, and at that point
the pitch of the lead screw increases to open the jaws of
the clamp. Once the mail piece is inserted in the jaws,
the lead screw pitch narrows to close the clamp and cap-
ture the mail piece. The lead screws 410 mate to the coil
springs 420 for inverting the clamped mail 180 degrees,
thus turning it upside down for transporting and sorting
operations. The coil springs 420 mate to two more lead
screws 460 to complete the mail inversion. Drive control
of the clamps is passed from the bottom two lead screws
to a long lead screw, which transports the clamps and
mail past all the sorting stations.
[0054] FIG. 5 is a schematic of the sorter of FIGs. 2A-
3B, and shows a number of additional significant features
of the system. As mentioned, the timing belt 505 has a
plurality of hooks 510 for purposes of engaging a com-
plementary hook 325 above the t-section 315 of the
clamp 300. A solenoid driven lift segment 321 (add this
number to FIG. 5) of the support rails 320 lifts the clamp
a small distance which allows it to be engaged by the
hooks 510 on the timing belt drive 505. The timing belt
drive moves the clamp laterally when it is desirable to
remove the clamp from a line 515 of random mail pieces
and re-engage it with a second drive associated with a
line 520 of sorted mail pieces. Mail on the line 515 is in
random order, and is transported at 2 inches/second.
Mail pieces are moved on a lateral line 525 at 8 to 16
inches per second. Once moved laterally, the mail is sep-
arated according to destination, with mail 530 for address
A being separate from mail 540 for address B, which of
course is separate from mail 550 for address C.
[0055] FIG. 6A depicts a mixed mail binless sortation
module 600. This module stores and transports mail piec-
es, and the illustrated module can handle 360 mail pieces
for 15 sorting stations, each having a 10 piece capacity.
Those sort stations can be linked to increase capacity
per address; link any two stations to sort 34 pieces per
address. Link three stations to store 58 pieces per ad-
dress, et cetera. As shown in FIG. 5, a space is left be-
tween batches of mail 530 and 540 in order to move ad-
ditional mail pieces across transport 525 and add them
to the batch of mail stored at 530. The gap between batch-
es of mail enables the leading edge of mail pieces to
move between batches 530 and 540 without this edge
colliding with the edges of mail pieces already stored in
batches 530 and 540. When two sorting stations are
linked together in order to increase the storage capacity,
only one gap is required. The space previously used as
the second gap can now be used for storing additional
mail pieces. Typically, a gap is about 2.8" wide. When
this gap is filled with mail pieces on clamps at a pitch of
0.2" per clamp, then 14 additional mail pieces can be
stored in the gap. So, when two storages areas are linked
together, the capacity does not increase from 10 to 20
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pieces. The additional 14 spaces in the gap are also in-
cluded to increase the storage space capacity from 10
to 34 pieces. Modules such as the one shown in FIG. 6A
can be clamped together so that mail is passed from one
to another module (see FIG. 6B), and they can also be
stacked to create up to 10 layers of sortation (see FIG.
2B). The typical maximum mail piece dimensions for this
module would be 12" tall, 15" wide, and 1" inches thick.
The module includes drives 605 for individual sort sta-
tions, and transition paths 610 to those sort stations. A
helix spring transition 615 is provided between drive
screws of adjacent modules. The module has an output
for unsorted mail 620 and also an output for sorted mail
625. As mentioned, FIG. 6B illustrates the basic sorter
configuration, having various different modules connect-
ed together, including the four modules 600 of the type
shown in FIG. 6A. This basic sorter configuration has a
capacity of 1950 pieces, according to this embodiment
of the invention, with 80 sort stations 605, the unload/tray-
ing station 120, trays 122, a loading station 106, and a
turn module 630 that includes two coil springs and a
straight segment of lead screw to turn stored mail pieces
180 degrees.

Automated Opening of Clamps and Unique Mail Tray 
Configuration:

[0056] With current mail sorting technology, often the
task of unloading the sorter bins - either to re-load mail
back into the sorter for a second or third pass, or to load
the sorted mail into mail trays for delivery - is a manual
process. The cost of operating automated sorting equip-
ment is dominated by the cost of labor, especially the
unloading (sweeping) process. This cost contributes to
the cost of postage because it is a significant cost of
processing the mail.
[0057] The challenges of developing a stacking system
that automatically unloads mixed mail directly into a mail
tray are huge. Prior art is likely to be limited to stackers
that work only when the sizes of items to be stacked are
relatively uniform (letters or flats, but not intermixed.)
These stackers typically take stacked or shingled mail
and transport it to the edge of a transport belt, and cas-
cade it into a tray below. For these limited size stackers,
the drop distance is limited to slightly less than the height
of a typical piece. With mixed mail stackers, however,
the sorted mail to be unloaded includes all sizes of mail
intermixed in a random fashion. There is no obvious so-
lution for how to cascade the mixed mail from a transport
on which the bottom edges of the mail are registered on
the transport (as is typical in conventional sorters) into a
tray in which the bottom edges of the mail are again reg-
istered to the bottom of the tray. With the typical cascad-
ing method, the drop distance for the mail must approx-
imate the tallest piece of sorted mail. Thus, there is a
high probability that when a shorter mail piece is stacked,
the next piece will fall down on the top edge of the pre-
vious piece, thus making an untidy stack and probably

putting the sorted mail pieces back out of order. It is im-
perative to keep the mail pieces in the correct order, or
the entire sorting operation was a waste of time.
[0058] Additionally, the current mail trays used by the
USPS have a limited life, and must be replaced frequent-
ly. This cost is also contributes to the cost of postage,
albeit a more minor contribution. These current mail trays
are also awkward to transport. Often, the weight of the
mail in the tray will cause the middle of the tray to sag,
which requires supporting the center of the tray with
hands rather than using the two hand holds on the ends
of the trays. It would be preferable to have more rigid
trays that do not sag in the middle.
[0059] Finally, the USPS has two standard types of
mail trays: one for letters, in which the mail is stood on
edge in the tray; and the other for flats, in which the mail
lays flat in the tray. These two types of trays are different
sizes, and each is incompatible with handling the mail of
the other type.
[0060] The following is a description of the auto-unload
process, including the design of mail trays to be compat-
ible with the automatic unloading process. Most of the
manual labor required for sweeping the sorter into mail
trays is eliminated, thereby saving the postal service bil-
lions of labor dollars each year.
[0061] The problems associated with cascading a row
of mail into a mail tray are avoided by using the mail
clamps to drive (escort) the mail into the tray, then re-
leasing the jaws of the clamps once the mail is safely in
the tray. Rather than depending on the mail to fall in a
predictable fashion once dropped off the end of a trans-
port, the mail is driven to the exact position in the tray
where it will be stacked before it is released from the
clamps. One benefit of the disclosed method is that the
clamps are inverted before reaching the stacking area
such that registered edge of the mail (the edge clamped
by the clamps) is a very short distance above the bottom
of the tray when the clamps are opened. In this way, the
mail is in the correct position when released, and it has
only a very short distance to settle into the tray. It cannot
be mis-stacked, and the mail cannot be disordered from
the properly sorted order.
[0062] Additionally, the design for the tray used in the
present system extends the life of the mail tray such that
the trays do not have to be replaced as frequently, and
improve the ergonomics of handling the trays. Both of
these improvements will save additional costs to the
posts. The trays can also be handled in automated proc-
esses for feeding empty trays into the unloading system,
and transporting the filled trays to the loading dock.
[0063] The disclosed tray configuration will success-
fully contain the entire range of mail that can be handled
by the sorter (postcards, flats, letters, brochures, period-
icals, and parcels up to a maximum specified thickness
such as 1"). All of these types of mail, randomly inter-
mixed, are stacked in the tray in the sorted order. The
mail is optionally stacked in the tray in the orientation
preferred by the posts: either standing on edge, or lying
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flat in the tray. In either orientation, the addresses are
face up so they can be read by the carrier. As will now
be described in further detail, the present embodiment
of the invention uses the first type of stacking - mail
piecesstanding on edge.
[0064] An automated sorted mail unloading system
having mail clamps in which the clamps are inverted and
driven directly into mail trays. Once in the correct position
inside the tray, the jaws of the clamps are opened, thus
releasing the mail when it is in its exact stacked position.
The mail does not need to free-fall into the tray. Hence,
what is disclosed is a full escort mail stacking system
which stacks a wide variety of intermixed mail sizes with-
out ever directly handling the mail pieces. The tray trans-
lates in a direction parallel with the mail path at a rate
compatible with fill rate.
[0065] FIG. 7A shows a stack 710 of the nestable trays.
The system includes a mail tray shape compatible with
the automated unload system shown in FIG. 5B. Each
tray 720 has three sides, one open end having a lip 725,
and a slot 730 cut into the bottom to be compatible with
the clamp path. The tray is fabricated from rigid materials
to extend its life compared to current trays used by the
USPS. The trays are stackable and light weight for easy
transport, and include handles 732.
[0066] FIG. 7B shows how each mail piece 707 is
placed in the tray 720. The lead screw 734 drives the
clamps 736 from the sorting stations, with a typical mail
piece including indicia 738 and address upside down.
Mail is rotated radially while continuing to move in the
same axial direction. Then the mail is stacked with the
bottom edge 742 down, so that the addresses are right
side up and easily readable by a mail carrier.
[0067] FIG. 8 is a schematic of the drive elements of
the automated sorter unloading system that was shown
in FIG. 7B. FIG. 8 details how this unload sequence ap-
pears, from a side view. Mail pieces 707 in clamps 736
has arrived from the right-hand-side, and has entered
the inversion segment of the lead screw drive 810. Each
clamp advances toward the jaw-opening mechanism
358. The jaws open as the clamps are moved below the
bottom surface of the tray 720, which translates to the
left along a belt 820, as the tray fills with mail.
[0068] The advantages of such an automated sorted
mail unloading system are as follows. The system pro-
vides automated stacking of sorted mail of intermixed
sizes and types directly into mail trays without the need
for a mechanism to touch the mail pieces directly, thereby
eliminating significant labor from the mail sorting process.
The system provides a more robust mail tray that are
easier to handle and will last substantially longer than
the current mail trays used by the USPS. The system
provides a tray capable of storing the entire range of
mixed mail to be delivered by the carriers in an orientation
in which the addresses are easily readable.
[0069] The elements of an automated sorted mail un-
loading system in accordance with the present proposal
include a sorting system in which the mail pieces are first

clamped in a mail clamp, and the clamp is driven through
the sorting paths by appropriate drive mechanisms. The
output of the sorter and the input to the stacker is a line
of clamps, each holding a mail piece, sorted into a desired
sequence. This aspect also includes a method for invert-
ing clamps so that the registered edge of the mail is the
bottom edge of each piece; thus, the variable height of
the mail pieces are on the top side of the row of mail
pieces. Also included is a method for driving the clamps
holding the mail through a slot in the bottom surface of
the tray (i.e. the bottom surface in this embodiment), as
well as a method for releasing the jaws of the clamps
after the mail is in the correct position of the tray, and a
method for moving the tray in the same direction as the
clamped mail moves, and at a rate consistent with the fill
rate. Furthermore, in this embodiment, the system com-
prises a clamp path in which a portion of the clamp holding
the mail is initially above the bottom of the tray when the
mail pieces are moved into the tray, and then the clamp
drops to a position below the tray after the jaws of the
clamps have been opened to release the mail pieces.
The mail tray of this system has three walls, an open end
with a lip, a base with a slot cut therein compatible with
the path of the clamps, said tray capable of containing
the entire range of mail sizes oriented on edge with the
addresses oriented top side up so as to be easily read-
able. The mail tray is designed to be rigid, nestable, and
stackable. An alternative tray configuration has four walls
and a bottom, with a slot cut in one of the walls of sufficient
dimension to be compatible with the dimension of the
clamps. In this alternative, mail is moved directly into the
tray and released from the clamps in an orientation such
that the faces of the mail pieces are parallel with the bot-
tom of the mail tray. This type of mail tray is also designed
to be rigid, stackable, and nestable.

Single Pass Sorter and Delivery Scanner:

[0070] It is noteworthy that the location of mail pieces
can be tracked using a clamp-based sorter and delivery
scanner. It will be appreciated that with conventional mail
sorting equipment in which the mail pieces are unloaded
from the sorter and placed in mail trays by hand, the exact
identity of the mail pieces in each tray is lost. By contrast,
with the automated unloading technique described
above, the identity of each mail piece going into each
tray can be preserved, and associated in a data base
with additional identifiers loaded into the trays or affixed
to the trays.
[0071] The present proposal includes an alternative
method of tracking mail beyond the last scanner on the
automated sorting equipment, and substantially reduces
the amount of carrier time required to physically scan
either the mail or the packets. Assuming that mail will not
be bundled for each address, and therefore the carrier
cannot scan a code or an RFID tag on each packet, the
sorter could do one of two things.
[0072] First, the sorter could insert dividers to separate
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the mail for one address and the next, and these dividers
could each have a unique bar code printed thereon, or
an RFID tag affixed thereto. Since the sorter is configured
to remember all the bar codes, planet codes, postnet
barcodes, and any other information on the surface of
each mail piece, the system software could link that in-
formation on each piece for each address with the bar
code or RFID tag on the divider. So, the carrier would
scan the divider rather than the packet.
[0073] The benefits of this approach include full cap-
ture of all available information about each mail piece
delivered while having to scan only one item per address.
The disadvantages are that the carrier will still have to
scan once per address, which will take additional time,
and therefore make the carrier less efficient. The previ-
ously disclosed concept of having an RFID reader cap-
ture the information (and provide audible alerts) still apply
to this version, and this will save time but cost more capital
investment. Another disadvantage is that the carrier must
carry the additional weight of the dividers, and deliver
them back to the sorting system for re-cycling.
[0074] Second, an interesting alternative is to eliminate
the dividers and associate all of the information about
each mail piece captured by the sorter with a bar code
or RFID tag on the mail tray. So, for example, mail for 50
addresses might be loaded into a single tray. While the
mail pieces are being stacked in the tray, the system logic
would associate the information captured by the sorter
for each mail piece being loaded into a tray with the bar
code or RFID code on that tray. The carrier would then
scan the code (bar code or RFID code) when the tray
was emptied (indicating that all the mail for those 50 ad-
dresses has been delivered for a mounted route), or while
loading a tray’s worth of mail into the mail bag for delivery
(indicating that all the mail for those 50 addresses is about
to be delivered on a walking route.) In either case, the
time of delivery is effectively identified within about an
hour’s time of actual delivery.
[0075] For this version, since the carrier already re-
turns empty trays back to the DDU at the end of the route,
no additional actions are required for this task as they
would be for returning the dividers. Secondly, the total
number of bar code scans is limited to the number of
trays of mail per route, which is far less inefficient than
scanning something at each address. Thirdly, the bar
codes or RFID tags could be permanently affixed to the
trays, thereby having a long life and saving money.
[0076] With either alternative, when the RFID technol-
ogy is employed (either on dividers or on mail trays), the
RFID reader could be a device on the mail truck, or a
portable unit mounted on the carrier, or a portable unit
employed at a temporary storage box for walking routes,
which would capture and record the information when
the carrier performs an ordinary movement. For walking
routes, this ordinary movement might be an action such
as picking mail out of a bag and switching it across the
carrier’s body from the left hand to the right hand - on a
path that brings the mail (and divider) in closer proximity

to the RFID reader. Or, it might be the action of moving
the divider into a special pouch on the mailbag - and the
information is captured by the RFID reader when each
divider is stored there. In the case of RFID tags on mail
trays on a mounted route, the reader could be located
where the carrier places the empty trays, and the code
read for each newly emptied tray stacked for storage.
These concepts would further reduce the number of ac-
tions required of the carrier, and thereby provide the full
tracking of the mail without making the carrier less effi-
cient.
[0077] A method for capturing delivery time information
for Intelligent Mail pieces sorted on the previously dis-
closed Single Pass Delivery Sequence Mail Sorter sys-
tem. All the bar codes, planet codes, postnet barcodes,
and any other scanned and stored information on the
surface of each mail piece when it is fed into the sorter
will be remembered after the mail pieces are sorted and
loaded into mail trays, and the information for all mail
pieces loaded into a tray will be associated with a bar
code or RFID tag on the mail tray. Alternatively, the bar
code or RFID tag could be on dividers inserted by the
sorter to separate mail destined for each delivery point.
The carrier scans only the code on the divider at each
address, or the code on each mail tray when the tray is
emptied - and thereby captures information on the ap-
proximate time each piece was delivered. In the tray
case, the delivery time is isolated to within a short time
window required to deliver one tray full of mail to the
addresses for that mail. If RFID technology is deployed,
the carrier need not take any extra actions to capture the
information.
[0078] For the code-on-dividers version, this embodi-
ment tracks all the mail all the way to the delivery point.
It requires the carrier to scan only one item per address,
but information is captured about all mail pieces deliv-
ered. If RFID tags are used, the RFID reader can be
positioned to operate without any additional carrier ac-
tions, thus preserving the carrier’s existing efficiency
while capturing time-of-delivery data for all mail pieces.
[0079] In contrast, for the code-on-tray version, this
embodiment tracks all the mail to the carrier’s vehicle or
mail bag when the carrier is within a short time frame of
the delivery point. It requires the carrier to scan only one
item per mail tray, but information is captured about all
mail pieces associated with that tray during the sort un-
load process that have just been, or are about to be,
delivered. If RFID tags are used, the RFID reader can be
positioned to operate without any additional carrier ac-
tions, thus preserving the carrier’s efficiency while cap-
turing approximate time-of-delivery data for all mail piec-
es.

Carrier Video Encoding:

[0080] Currently, the USPS uses remote video encod-
ing systems with automated mail sorting systems. When-
ever the OCR system associated with the address reader
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on a mail sorter cannot find, read, or interpret an address
on a mail piece, the image of the mail piece is transmitted
to a remote site, where a human reads the address and
keys in the correct information. The sorter sprays a code
on the mail piece and moves the piece out of the main
stream of mail pieces whose addresses are readable by
the OCR system. Sometimes this temporary storage for
the unreadable mail piece is a long serpentine transport,
and sometimes it is a sorter bin. Once the video encoded
information is interpreted by a human being and trans-
mitted back to the sorter, the stored mail pieces must be
re-introduced back into the main sorter transport - either
automatically (if the unreadable pieces were stored in a
serpentine transport), or manually unloaded from the
storage bin and re-fed into the system so they can be
sorted.
[0081] The problems with that prior art system include
that it takes a relatively long time for the remote encoder
to read and key in the correct address information. Thus,
the capacity for storing unreadable pieces must be large
enough to handle the total number of un-readable pieces.
This adds cost, job time, and footprint to the sorter sys-
tem. An additional problem is that, for systems intended
to sort to carrier delivery sequence, the remote encoder
is prone to more mistakes since the encoder must read
and interpret street address and recipient information,
and the encoder is not familiar with individual route details
like the carrier for that route would be. Also, if we consider
a system in which the carrier who will deliver the mail
also operates the video encoding system for his/her own
route, there are a number of logistics problems to be
solved. The sorting is generally done at a centralized
facility, and the carrier is generally at a DDU (destination
delivery unit). With the very large sorters, multiple routes
are sorted simultaneously - and organizing individual car-
rier availability for providing video encoding information
would be difficult to schedule without delaying completing
of multiple sorting jobs. The prior art system also has the
drawback that, if a postal employee uses key-stroking
skills, they are often paid at a higher rate than carriers
are paid. Expecting carriers to conduct key-stroking ac-
tivity while engaged in video encoding operations may
require changing the union rules, or require higher pay
for the carriers. Additionally, most carriers would proba-
bly need training to become "computer literate" to operate
the system.
[0082] The present system’s full escort mixed mail sort-
er using mail clamps is small enough to be deployed at
the DDU facilities, where the carriers report to work. Many
encoding errors would be avoided if the carrier, who is
familiar with the route, provided the correct address in-
formation for non-machine readable mail pieces. Rather
than expect the carrier to be computer literate in order to
keystroke in the correct information, this disclosure pro-
poses a visual display of the individual carrier’s actual
route showing all delivery points, and a "point and click"
method of entering the correct address information. The
sorter interprets the graphic location clicked on by the

carrier into address information, and automatically asso-
ciates this correct information with the mail piece previ-
ously fed into the sorter. With the sorter described above,
there is no need to print new information on the envelope.
This approach will be substantially faster than the key-
stroking method, and is likely to be more accurate when
done by the person most familiar with the route, rather
than a remote encoder. If the point and click method is
used, the union rules related to key-stroking skills may
not apply.
[0083] Many European posts are far more interested
in purchasing carrier sequence sorters for deployment in
the DDUs rather than in central sorting facilities. A remote
encoding infrastructure is not needed, and the carrier
knowledge of the route is used most beneficially in com-
pleting the sorting task. The final sort of unreadable mail
pieces is completed automatically.
[0084] FIG. 9 shows a simple method and system for
a postal carrier or clerk 902 to enter correct address in-
formation for non-readable mail in a carrier delivery se-
quence sorter. The carrier enters a route number 903,
and a large screen 905 displays the route map, with icons
for each delivery point on the route, located at the carrier’s
normal place of work. A window on the screen displays
the captured image 908 of a mail piece for which the
system could not read or interpret the address informa-
tion. A workstation enables the carrier to read the cap-
tured image 908, and the carrier uses a mouse 909 to
point a cursor to the correct delivery point on the dis-
played route map, and clicks a mouse to indicate the
correct address. The cursor magnifies a local image 910
wherever the cursor is pointed, so that the carrier can
easily read individual addresses. Once the carrier click
on an address, the mail piece is sorted to that address,
and the next unreadable address image 908 appears. A
control system and software associates the mouse click
with the correct delivery point, and appends that infor-
mation to the unreadable mail piece location in the sorter.
This system does not require the carrier to be computer
literate.
[0085] No information needs to be printed on the mail
piece. The system software associates the address as-
sociated with the screen icon identified as the correct
address by the carrier with the unique identifier on the
clamp holding the mail piece in the sorter. The piece can
then be sorted to the correct delivery point along with all
the mail pieces that were machine readable. The unread-
able pieces remain intermixed with the readable pieces
(without moving them to a storage location), and are sort-
ed to the correct location (using the appended informa-
tion from the mouse click) along with and in the same
time frame as all the readable pieces.
[0086] As mentioned, the screen image can be en-
larged in the area immediately surrounding the cursor
icon, in order to display the entire route on a single screen,
but improve readability and cursor pointing accuracy. For
buildings with multiple delivery points such as apartments
and office buildings, clicking on the icon representing the

21 22 



EP 1 836 007 B1

13

5

10

15

20

25

30

35

40

45

50

55

building causes the screen to display an enlarged view
of all of the delivery points within the building. The carrier
can then add an additional click on the correct address
displayed on the enlarged view of the delivery points with-
in the building.
[0087] This enhanced point and click system is shown
in FIG. 10. If the carrier moves the cursor 912 to a large
facility 914 then a window 916 appears having a detailed
map of the facility, including delivery locations to click on.
Alternatively, if the mail piece 908 has been mis-sorted
to this route 903, then the carrier can click on a "not my
route" icon, and the mail piece is diverted accordingly.
[0088] This same display with point and click technol-
ogy can further be used to hold mail at the DDU for postal
patrons who are traveling, and automatically re-direct
mail for postal patrons who have moved. The delivery
point icons on the display map can be color coded to
display the status of the postal patron (OK to deliver here,
hold mail at the DDU, or forward mail to a new address.)
The carrier needs only to point and click, and the sorter
takes the appropriate action on the mail piece.
[0089] The advantages of carrier video encoding are
as follows. It uses the route knowledge of the carrier to
reduce errors. It is highly efficient in that it eliminates key-
stroking for the correct address, which saves time and
infrastructure. It occurs in real time while the mail pieces
are being fed into the sorter. It may avoid higher pay for
the carriers because key-stroking skills are not required.
It automatically redirects mail if the patron is traveling, or
has moved.
[0090] In order to interpret how this system works with
the carrier delivery sequence sorter, it will be helpful to
remember some key facts from the basic single pass
sorting concept. As each mail piece is fed and scanned
and introduced into the sorter, the sorter logic remembers
the address of the mail piece and knows the exact loca-
tion of each mail piece throughout the sorter paths. So,
the information appended to the location of each piece
could be either the address as interpreted by the auto-
mated address reader, or the address location associat-
ed with each icon location on the route map.
[0091] It will be noted that while the intent of this im-
provement is for use with the sorter described above, this
system could also be used in a conventional sorting sys-
tem. For multiple pass systems, a code printer is normally
used to spray a unique code on each unreadable mail
piece. When the remote encoded information is availa-
ble, it is associated with the code on the mail piece. The
same system could be used with information provided
by the carrier clicking address location icons on a large
screen.
[0092] It will also be noted that while the preferred im-
plementation is for sorting equipment located at a DDU,
with the carriers who will deliver the mail providing the
point and click identification of mail that could not be in-
terpreted by an OCR system, there is also considerable
benefit for systems in which the sorter is located in a
centralized sorting facility, and/or the encoder operator

is not the mail deliverer. For example, if the sorting equip-
ment is located in a centralized facility, the captured ad-
dress image could be sent to a different location and in-
terpreted there by either carrier, and each identified ad-
dress information sent immediately back to the sorter for
association with the associated unreadable mail piece.
Likewise, the persons operating the address identifica-
tion system may also be others who are familiar with the
individual routes, but who are not the actual mail delivery
persons.

GPS Augmenting Carrier Efficiency:

[0093] The USPS is very interested in ways for making
mail carriers more efficient. One source of inefficiency
by the carriers occurs because they work a five day week,
and mail must be delivered six days a week. So, at least
one day each week, a substitute carrier must be used on
each route to sort and deliver the mail. Also, when a car-
rier is on vacation, or calls in sick, substitutes must be
used. The substitutes are not as familiar with the route
as the assigned carrier, so they take longer to sort the
mail, learn the route, and finger the mail while in transit.
[0094] This system helps make carriers (and substitute
carriers) more efficient by using the information gathered
by the delivery sequence sorter, and information about
the delivery route, combined with global positioning sys-
tem (GPS) technology.
[0095] Carrier delivery sequence sorters capture infor-
mation on every mail piece on a route, including how
many pieces are to be delivered to each address. Addi-
tionally, information from special handling items (regis-
tered mail, etc), and parcels can be scanned for each
route. This information along with route sequence infor-
mation can be processed in association with a GPS sys-
tem. The GPS system can either be a handheld device,
or a GPS/map display having verbal instruction capability
- such as currently available for cars. The GPS system
gives substitute carriers precise information on the de-
livery sequence of the route while the carrier is delivering
the mail.
[0096] Additionally, as the carrier approaches each de-
livery point, software and electronic audio gear associ-
ated with the GPS device tells the carrier how many mail
pieces to deliver to that address. These might be verbal
or visual prompts such as: "Three pieces of mail for this
address", or "no mail for this address, so proceed to the
next one", or "you have two special delivery items for this
address."
[0097] This system eliminates the need for the carrier
to finger through the mail to determine how many pieces
are to be delivered to each address, eliminates the need
for the carrier to be familiar with the route, and eliminates
the need to remember when special items and parcels
need to be delivered to each address. Thus, it makes
both the mail carrier and substitute carriers far more ef-
ficient.
[0098] These improvements eliminate backtracking to

23 24 



EP 1 836 007 B1

14

5

10

15

20

25

30

35

40

45

50

55

deliver missed items, and it reduces the amount of time
the carrier spends at each address fingering through the
mail to determine how many pieces are to be delivered
to each address.
[0099] If this system is successful in saving each car-
rier only 10 seconds at each address, and the average
route in the US has 600 addresses, each carrier will save
1.67 hours delivering the mail every day. There are about
130,000 routes in the USA, and the mail is delivered 300
days each year. If the average salary for carriers is, say
$45,000 per year, this savings of only 10 seconds per
address will add up to savings of $1.4 billion each year.
[0100] Additional savings will be available to the USPS
by enabling substitute carriers to be nearly as efficient
as the regularly assigned carriers. The present system
will enable managers at the posts to optimize the routes
on a daily basis based on the volume of mail for each
address. So, on a given day, if one carrier has a heavier
than normal amount of mail to deliver, and another carrier
has a lighter than normal amount, the manager can dy-
namically modify the two routes so that each carrier has
about the same amount of work to do. The GPS system
along with the information on the mail to be delivered at
each stop will enable the carrier with the lighter initial load
to be efficient in delivering mail to a portion the other
route. This will reduce overtime, and allow the managers
to optimize workloads for all carriers each day based on
mail volume information.
[0101] Key elements of this system and method in-
clude a GPS device combined with associated electronic
gear having a loadable memory, a display, and/or pos-
sibly audible prompts, loaded with information about the
carrier route and delivery sequence. The information
loaded from the sorter also includes data on the number
of pieces to be delivered to each address on the route.
The system furthermore includes data from other items
to be delivered (registered mail, parcels, etc), which is
also loaded into the GPS system.
[0102] The GPS system guides carriers unfamiliar with
the route through a delivery sequence that matches the
delivery sequence into which the mail pieces were sorted.
Additionally, at each stop, the GPS system advises the
carrier on how many pieces are do be delivered, and if
there are any special items to be delivered. Generally, if
the GPS says "three pieces for this address", they will
be the next three pieces in the tray or bag - so the carrier
will not have to finger through the mail to read each ad-
dress to determine the number of pieces. This system
will save the carrier time at each stop.

Overview:

[0103] FIG. 11 gives a simple systematic overview of
an embodiment of the present invention, in terms of a
block diagram. The system 10 includes a mail piece 20
attached to a clamp 18. The mail piece furnishes delivery
information to a reader 12, along a line 13, either before
or after the mail piece is attached to the clamp. A data-

base 14 receives the delivery info on the line 15, and
creates an association between the clamps 18 and re-
spective delivery info of the mail pieces 20. This associ-
ation is provided to a sorter 16 on a line 17. Based on
the association, the sorter 16 manipulates the clamp 18
via the line 19, so that ultimately the clamps are arranged
in an optimal sequence for delivery of the attached mail
pieces to destination addresses.
[0104] FIG. 12 describes a simple method 40 accord-
ing to an embodiment of the present invention, in terms
of a flow chart. Mail piece information including delivery
information is retrieved 50 from a mail piece. Then the
mail piece is placed 52 into a clamp at a loading station.
Subsequently, an association is created 54 between the
identifier on the clamp and the delivery information. The
clamps are then sorted 56 into a delivery sequence based
upon the association. Once sorted, the clamps are
opened 58 at an unloading station, thus releasing the
mail pieces for delivery to destination addresses. The
empty clamps are then recycled 60 from the unloading
station back to the loading station. The mail piece infor-
mation can optionally be associated with identifier infor-
mation on the tray.
[0105] It is to be understood that all of the present fig-
ures, and the accompanying narrative discussions of em-
bodiments, do not purport to be completely rigorous treat-
ments of the methods and systems under consideration.
A person skilled in the art will understand that the steps
of the present application represent general cause-and-
effect relationships that do not exclude intermediate in-
teractions of various types, and will further understand
that the various structures and mechanisms described
in this application can be implemented by a variety of
different combinations of hardware and software, and in
various configurations which need not be further elabo-
rated herein, without departing from the scope of the
claims.

Claims

1. A clamp (300), for accepting at least one mail piece
(354) at a loading station (106), and for releasably
holding the mail piece while the mail piece is moved
to at least one unloading station (120) via a sorting
system (200), the mail piece having address infor-
mation indicative of a destination address, and the
clamp (300) comprising:

- flexible jaws (347,348) for releasably holding
the mail piece (354) and adapted to exert clamp-
ing force on the mail piece;
- a machine readable identifying means (360);
and
- means (315,325) for engaging with the sorting
system;

wherein the identifying means (360) includes clamp
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information which uniquely identifies the clamp,
wherein the clamp information is for use by the sort-
ing system (200), in combination with the address
information on the mail piece, to enable sortation of
the mail piece held by the clamp (300), and
wherein at least one of the jaws comprises a jaw
catch (356) for enabling the at least one of the jaws
(347,348) to be caught so as to open the jaws.

2. The clamp of Claim 1, wherein the jaw catch com-
prises tabs on at least two sides of at least one of
the jaws (347,348).

3. The clamp of Claim 1, wherein the identifying means
(360) comprises a bar code or radio frequency iden-
tity tag.

4. The clamp of Claim 1, wherein the means for engag-
ing comprises a hook (325) for hanging the clamp
from at least one support.

5. The clamp of Claim 4, wherein the hook is a T-section
(315).

6. The clamp of Claim 4, wherein the hook (325) is also
for supporting the clamp when the clamp is in an
inverted position.

7. The clamp of Claim 4, wherein the hook is substan-
tially co-planar with the mail piece.

8. The claim of Claim 1, further comprises a plurality of
teeth (352) attached to the jaws (347,348), for
clenching the mail piece.

9. The clamp of Claim 8, wherein the teeth (352) com-
prise bent tab segments for grasping a mail piece as
thin as a single sheet of paper and as thick as two
inches (5cm).

10. The clamp of Claim 1, wherein the jaws are made of
steel but the clamp is otherwise made mostly or en-
tirely of plastic.

11. The clamp of Claim 10, wherein the jaws (347,348)
have a spring steel construction capable of flexing a
sufficient amount to hold a parcel up to two inches
thick, and capable of exerting clamping force on the
parcel to support its weight.

12. The clamp of Claim 4, further comprising at least one
drive catch (335) for allowing the clamp (300) to be
advanced in a direction of sorting motion.

13. The clamp of Claim 4, further comprising a steering
element for moving the clamp to a different path, the
steering element being located opposite the hook
from the jaws.

Patentansprüche

1. Klemme (300) zum Annehmen von zumindest einer
Postsendung (354) an einer Beladestation (106),
und zum lösbaren Halten der Postsendung während
die Postsendung zu zumindest einer Entladestation
(120) mittels eines Sortiersystems (200) bewegt
wird, wobei die Postsendung eine Adressinformation
aufweist, die auf eine Zieladresse hinweist, und die
Klemme (300) aufweist:

- flexible Einspannbacken (347, 348), welche
die Postsendung (354) lösbar halten und so an-
gepasst sind, dass eine Klemmkraft auf die
Postsendung ausgeübt wird;
- ein maschinenlesbares Identifizierungsmittel
(360); und
- Mittel (315, 325) zum Einklinken in das Sortier-
system;

wobei das Identifikationsmittel (360) eine Klemme-
ninformation beinhaltet, welche die Klemme eindeu-
tig identifiziert,
wobei die Klemmeninformation zur Verwendung
durch das Sortiersystem (200) vorgesehen ist, in
Kombination mit der Adressinformation auf der Post-
sendung, um das Sortieren der Postsendung, die
von der Klemme (300) gehalten wird, zu ermögli-
chen, und
wobei zumindest eine der Einspannbacken einen
Einspannbacken-Haken aufweist zum Ermöglichen
des Einfangens von zumindest einer der Einspann-
backen (347, 348), sodass die Einspannbacken ge-
öffnet werden.

2. Klemme nach Anspruch 1, bei welcher der Ein-
spannbacken-Haken Laschen auf zumindest zwei
Seiten an zumindest einer der Einspannbacken
(347, 348) aufweist.

3. Klemme nach Anspruch 1, bei der das Identifikati-
onsmittel (360) ein Strichcode oder ein elektromag-
netische Wellen Identifizierungskennzeichen (RFID
- Kennzeichen) ist.

4. Klemme nach Anspruch 1, bei der das Mittel zum
Einklinken einen Haken (325) zum Aufhängen der
Klemme an zumindest einer Abstützung aufweist.

5. Klemme nach Anspruch 4, bei welcher der Haken
ein T-Abschnitt (315) ist.

6. Klemme nach Anspruch 4, bei welcher der Haken
(325) auch zum Abstützen der Klemme ist, wenn sich
die Klemme in einer invertierten Position befindet.

7. Klemme nach Anspruch 4, bei welcher der Haken
im Wesentlichen koplanar zu der Postsendung ist.
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8. Klemme nach Anspruch 1, die ferner eine Vielzahl
an Zähnen (352) aufweist, die an den Einspannba-
cken (347, 348) angebracht sind, sodass die Post-
sendung umklammert wird.

9. Klemme nach Anspruch 8, bei der die Zähne (352)
gebogene Laschenabschnitte zum Ergreifen von
Postsendungen, die so dünn wie ein einzelnes Blatt
Papier und so dick wie zwei Inch (5 cm) sind, auf-
weisen.

10. Klemme nach Anspruch 1, bei der die Einspannba-
cken aus Stahl aber die Klemme ansonsten haupt-
sächlich oder vollständig aus Kunststoff gefertigt ist.

11. Klemme nach Anspruch 10, bei der die Einspann-
backen (347, 348) eine Federstahlkonstruktion ha-
ben, die fähig ist, sich um einen ausreichenden Be-
trag zu verbiegen, sodass eine Sendung, die bis zu
zwei Inch dick ist, gehalten werden kann, und die
fähig ist, eine Klemmkraft auf die Sendung auszuü-
ben, sodass deren Gewicht getragen werden kann.

12. Klemme nach Anspruch 4, die ferner zumindest ei-
nen Antriebshaken (335) aufweist, sodass erlaubt
wird, die Klemme (300) in einer Richtung der Sor-
tierbewegung voranzutreiben.

13. Klemme nach Anspruch 4, die ferner ein Lenkungs-
element zum Bewegen der Klemme auf eine andere
Bahn aufweist, wobei das Lenkungselement gegen-
über dem Haken der Einspannbacken angeordnet
ist.

Revendications

1. Pince (300), pour accepter au moins un article de
courrier (354) à un poste de chargement (106), et
pour maintenir de manière amovible l’article de cour-
rier pendant que l’article de courrier est déplacé vers
au moins un poste de déchargement (120) par l’in-
termédiaire d’un système de tri (200), l’article de
courrier ayant des informations d’adresse indiquant
une adresse de destination, et la pince (300)
comprenant :

- des mâchoires flexibles (347, 348) pour main-
tenir de manière amovible l’article de courrier
(354) et adaptées pour exercer une force de ser-
rage sur l’article de courrier ;
- un moyen d’identification lisible par machine
(360) ; et
- un moyen (315, 325) pour s’engager avec le
système de tri ;

dans laquelle le moyen d’identification (360) com-
porte des informations de serrage qui identifient de

manière unique la pince,
dans laquelle les informations de serrage sont des-
tinées à être utilisées par le système de tri (200), en
combinaison avec les informations d’adresse sur
l’article de courrier, pour permettre le tri de l’article
de courrier maintenu par la pince (300), et
dans laquelle au moins l’une des mâchoires com-
prend un loquet de mâchoire (356) pour permettre
à l’au moins une des mâchoires (347,348) d’être pri-
se de manière à ouvrir les mâchoires.

2. Pince de la revendication 1, dans laquelle le loquet
de mâchoire comprend des languettes sur au moins
deux côtés d’au moins l’une des mâchoires (347,
348).

3. Pince de la revendication 1, dans laquelle le moyen
d’identification (360) comprend un code à barres ou
une étiquette d’identité par radiofréquence.

4. Pince de la revendication 1, dans laquelle le moyen
d’engagement comprend un crochet (325) pour sus-
pendre la pince à au moins un support.

5. Pince de la revendication 4, dans laquelle le crochet
est une section en T (315),

6. Pince de la revendication 4, dans laquelle le crochet
(325) est également destiné à supporter la pince
lorsque la pince est en position inversée.

7. Pince de la revendication 4, dans laquelle le crochet
est substantiellement coplanaire avec l’article de
courrier.

8. Pince de la revendication 1, qui comprend en outre
une pluralité de dents (352) fixées aux mâchoires
(347, 348), pour agripper l’article de courrier.

9. Pince de la revendication 8, dans laquelle les dents
(352) comprennent des segments de languettes
pliés pour saisir un article de courrier aussi mince
qu’une seule feuille de papier et aussi épais que deux
pouces (5 cm).

10. Pince de la revendication 1, dans laquelle les mâ-
choires sont réalisées en acier mais la pince est
autrement réalisée essentiellement ou entièrement
en plastique.

11. Pince de la revendication 10, dans laquelle les mâ-
choires (347,348) ont une construction en acier à
ressort capable de fléchir d’une quantité suffisante
pour maintenir un colis ayant une épaisseur allant
jusqu’à deux pouces, et capable d’exercer une force
de serrage sur le colis pour supporter son poids.

12. Pince de la revendication 4, comprenant en outre au
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moins un loquet d’entraînement (335) pour permet-
tre à la pince (300) d’avancer dans une direction de
mouvement de tri.

13. Pince de la revendication 4, comprenant en outre un
élément de direction pour déplacer la pince vers un
trajet différent, l’élément de direction étant situé à
l’opposé du crochet depuis les mâchoires.

31 32 



EP 1 836 007 B1

18



EP 1 836 007 B1

19



EP 1 836 007 B1

20



EP 1 836 007 B1

21



EP 1 836 007 B1

22



EP 1 836 007 B1

23



EP 1 836 007 B1

24



EP 1 836 007 B1

25



EP 1 836 007 B1

26



EP 1 836 007 B1

27



EP 1 836 007 B1

28



EP 1 836 007 B1

29



EP 1 836 007 B1

30



EP 1 836 007 B1

31



EP 1 836 007 B1

32



EP 1 836 007 B1

33



EP 1 836 007 B1

34



EP 1 836 007 B1

35



EP 1 836 007 B1

36



EP 1 836 007 B1

37



EP 1 836 007 B1

38



EP 1 836 007 B1

39



EP 1 836 007 B1

40

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 63401404 P [0002]
• WO 03043750 A1 [0003]
• FR 2630412 A [0004]
• US 803 A [0005]
• US 968 A [0005]
• US 58963404 P [0006] [0019] [0030]

• WO 2006014667 A [0006] [0019] [0030]
• WO 60589634 A [0006]
• US 20020139726 A [0011]
• US 589634 P [0020] [0034]
• WO 2004014667 A [0034]


	bibliography
	description
	claims
	drawings
	cited references

